Materials. All buffer solutions were prepared from analytically pure chemicals purchased from Sigma-Aldrich (St. Louis, MO) and doubly distilled water. Phosphodiesterase II, calf spleen phosphodiesterase (CSP, a 5',3' exonuclease) was purchased from Sigma-Aldrich (St. Louis, MO), bacterial alkaline phosphatase (BAP) and 10×BAP buffer were purchased from Invitrogen (Carlsbad, CA) and phosphodiesterase I, snake venom phosphodiesterase (SVP, 3',5' exonuclease) was purchased from USB Corp (Cleveland, OH). The preparation of the modified phosphoramidite uridine monomers and synthesis of nylon nucleic acid precursor strands followed the procedures previously reported, 1 except that strands were cleaved from the resin and deprotected at 50 o C, instead of at room temperature. 
2 essential for templated coupling without side reactions.) Concentrations of oligonucleotides were determined by UV spectroscopy (OD 260 ).
Hairpin 1:
5'-GCACGTATGCTGTTTTCAGCATACGTGCCGTAT CAAAAAACAGATG was used as the template for the synthesis of nylon nucleic acids 3b -8b.
Hairpin 2:
5'-GCACGTATGCTGTTTTCAGCATACGTGCCGTAT AAAAAAAAAGATG was used as the template for the synthesis of nylon nucleic acid 9b. temperature. An aliquot (2 µL) was subjected to non-denaturing gel electrophoresis to check the formation of duplex. The condensing agent 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride (DMTMM, 13.8 mg, 0.05 mmol) was dissolved in MOPS buffer (200 µL) and the DMTMM solution (150 µL) was added to the nylon nucleic acid precursor strand: hairpin DNA duplex solution. The reaction solution was mixed with the pipette and centrifuged before being held at room temperature for 48 h. For nylon nucleic acids 8b and 9b, an additional DMTMM aliquot (120 µL) was added after 24 h. After coupling, another aliquot (2 µL) was checked by non-denaturing gel electrophoresis to confirm that the oligonucleotides were still in duplex form. The reaction solution was subjected to ethanol precipitation or filtration through a G25 cartridge in order to remove most of the salt before purification by denaturing gel electrophoresis. Nylon nucleic acids were separated from the template hairpins by denaturing gel electrophoresis (20 % acrylamide; running buffer contains 89 mM Tris.HCl, pH 8.0, 89 mM boric acid, and 2 mM EDTA). Note: formamide should be avoided to minimize the side reaction.
The separated nylon nucleic acids were further desalted by HPLC (water / acetonitrile). Strands concentrations were determined by UV spectroscopy (OD 260 ). µL). An oligonucleotide sample (20~100 µM, 2 µL) was mixed with the working matrix solution (2.5 µL) using a vortex mixer, and then centrifuged. The mixture was deposited on a target.
ODNs (oligodeoxynucleotides) with known masses were used as calibrants in each measurement. temperature curves were converted into θ vs. temperature curves (where θ is the fraction of oligomers in the associated state) by subtracting upper and lower base lines. The upper and lower linear base lines were used to define temperature-dependent extinction coefficients for associated and dissociated states. T m is defined as the temperature at which half of the strands are in the associated form and half in the dissociated form, i.e. θ = 0.5. 3 Only the T m of the U8 : dA 8 duplex in water, 10 mM phosphate buffer, 100 mM NaCl/10 mM phosphate buffer could be determined.
Procedure for characterization of the complete nuclease digestion products (nylon ribonucleosides
No T m could be extracted from other melting curves due to the lack of UV transitions or the lack of lower base lines.
S1.
Comparison of MALDI-TOF MS of (A) the precursor strand 6a, (B) DNA templated synthesis of nylon nucleic acid 6b, and (C) single-stranded synthesis of nylon nucleic acid 6b. 
